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Let S be an n-set (that is, a set of n elements), and let A! = (A, ,..., A,] 
be a family of n distinct subsets of S. A. Hajnal, in private conversation, 
asked the following question: Is there necessarily an (n - I)-subset s’ of S 
such that the induced subsets Ai n S’ are all distinct? We show in this 
note, by a simple graph theoretical argument, that this is the case. 
THEOREM. If& = (Al,..., A,} is a family of n distinct subsets of an 
n-set S, then there is an (n - l)-subset S’ of S such that the sets Ai IT $‘: 
either 1 < i < n, are all distinct. 
FrooJ Define the labeled graph G& as follows: the vertices of G, are 
the subsets A, ,..., A, ; A, is joined to Aj(i # j) by an edge labeled x if 
either Ai = Aj u (x} or Aj = A, u (x}. 
Denote by L(G) the set of labels on the edges of graph G. We shah 
show that L(G,) is a proper subset of S. 
Suppose that G& has a cycle C. Then it is clear that every label on C 
must occur at least twice on C. For, if one travels round CY each successive 
vertex (that is, subset Ai) encountered is obtained from the preceding 
one by the adjunction or deletion of one element; on returning to 
starting point, any element which was first adjoined must later have been 
deleted, and vice versa. It follows that we can delete any edge of C fro 
G, to produce a graph GI, with L(GL) = L(G,). The same argume 
can be applied to G> to produce G’& and so on, until we are left with 
a forest F such that L(F) = L(G,). Since F has n vertices, it has at most 
PI - 1 edges. Hence L(F) (and so also L(G,)) has cardinal less than rz, 
and is strictly contained in S. There is therefore an element y of S such 
that y $ L(G,). Put S’ = S - y. The theorem follows. 
Hajnal proposed the symbol (m, k) + (n, I) to denote the trut 
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statement: Given k distinct subsets A, ,..., A, of an m-set S, there exists 
an n-subset S’ of S such that the family (Ai n S’}, (1 < i < k) contains 
at least 1 distinct members. Using this notation our theorem reads 
(a, 72) -+ (n - 1, n). 
N. Sauer (private communication) has proved that 
(m 1 + y1 (Y)) -+ h 2”). 
i=O 
Hajnal suggested a nice possible generalization of this, namely, 
(m, 1 + :g (7)) --t (m - 1, 1 + rj: (” i ‘)) if m > ~1. 
If true, this need simply be applied m - y1 times to yield Sauer’s result. 
